Studies of the phosphorylation of Escherichia coli isocitrate dehydrogenase. Recognition of the enzyme by isocitrate dehydrogenase kinase/phosphatase and effects of phosphorylation on its structure and properties.
Escherichia coli isocitrate dehydrogenase is completely inactivated by phosphorylation of a single serine residue per subunit. We have examined the conformations of the active and phosphorylated forms of the enzyme using circular dichroism spectroscopy. The results support the view that phosphorylation prevents the binding of NADP, probably by direct blocking of the coenzyme-binding site. Labelling studies suggest that an arginine residue at the coenzyme-binding site may be close to the phosphorylatable serine residue. The phosphorylation of isocitrate dehydrogenase is thus unusual in that it occurs at the active site of the enzyme. We therefore investigated the recognition of isocitrate dehydrogenase by isocitrate dehydrogenase kinase/phosphatase. The kinase activity of this enzyme can phosphorylate intact isocitrate dehydrogenase but not proteolytic fragments derived from it, nor a synthetic peptide corresponding to the sequence round the phosphorylation site.